Meriam Sli: 2D Kinematics — Translation — 


Considen a 2D body ‘n the Xy plane : 
Select any 2 points =A 38. 


> > => 
B h oU Th 


Vector pointing from A towards B 


For the case of pure translation (uath Zeno cotation), 


: (a) all points move ak the same velocity 
! (e) the vector T, Talg 


is const orit 
a ( 2 
at ( Pb zs p + 78 
= Vg = Wq + o 
dp = Gy 


Node thet  tranoekion 


may be alon a straight dine 
oc o. ERBRTRREEE. 
but oritntakion of bod neven changes: 


E quations that wene  doweloped fo- particles in 
The Wwe halt of this course are aprenally appli call 


Menam S5[L: Fixed-Arxis 


Consi de Velocity of id 


Define @ to be the 
angle from the refenenct Xats 
iv Pp (measured. courte - clockwise) 


The entire body con Spm with an angular velocity @ =w (57) 


g omaubar acceleration 8=-W =< (s*) 


ET and PTT be = depending on oun choice 


of reference dine Aion For rebum 


Dr, You can define MES using 3D vector notation ek 
e 
(0) w-255!' ; «4-38. 
b) w=o ;4-2-285 
(9 2--7ks' ;d--1s b x 
(right hand rude for rotwhion) i 
Which Type of nokakion should you use ¢ 


1 


Kex, Roy concept : 
= w and. A ane propeities A the entire bedy 


use r-e (polon) coordinates 


9 UJ 
= YR 
> $- 8 sra, 


150 


wres = ESAE us 


w 235^! 
OP= 7m 


or use 3D vector notation: 
w= 3ks” 
2A _ l: 2 A. o 
r= Tm NI cosbo + sin bo 


v= Vyo.s% 1819" = 21 wks i" 


e = are ton (10.5/—12.19) => Iso 


0 
[| -— "A -à -— 
Vp 7 r2 E Velo 


"Velo + plo 


= On o solid body , any 2 points must stay the same 
distance away from each other: 


S wppose QJ i$ -ve & Ais eve! 


/e) 


or.. 


Wt nA 15 vector nokskion, 


speeding up slowisa chown xam pinea. 
c este pelo. acceludion towands O. 


Note the similarity between rectilinear 4 rokational motion 
g im position —— s 
w = 6 €— velaily — y = § 
& = qj €— occelelon — >a =V 


Rectilinean Motion Rotational Motion 


V= Vita bt Q =u, +%«t 
2 
S=5 4+ Vb ky a, + consonb acceleration 0-60, fu +% at” 
Ve V. + za AS Q2 7 uy +2%, Ae 
Vdv = ads wdw =<dg 


o 


XI zH-H 


/9(£) 


>y, 
Given: 
R=o0o1m 
w, =-5 57! 
x= 95% 
<n 


Find d a, at | = 3 seconds 


a) V and oci rope on stim = V ond d of wheebrim 
3/w(b=3) =u, + ab = -5 + (ala) = 22 s" 


|a,| of wheel rim = «R = (Dlo) = 0.9 w[s* "oe 


> y ef A,B is 08 m[s* 


Y= > 
Fa > d, = +04 m/s” 2 dy 4-3 > 


B foint B is turning => point B also has normal accel. 


[ang = $ =U = wR = (22) ou) = 424 


a, = 4036, + 4942, m/s? 


Fer Fined onis Cobakion, 


= ^ 

Vp = WP eg E 

dp IX êe — Wr e, 
= Y- ar & * wr Ê, 


Alll points ap in a circle atowd the fixed axis o, 
No two points a closer adu or further apast- 


"A+ any instant in time, there is only one value A w, 
ond one value of 4, for tre entire body. 


Either Wt or r-o coordinates ane well-suited to 
deserihe — Tied -axis rotation: 
^ 


^ 


A 
enr = —ey Qo Ba e, 


Reckilinean variables S Va 7 Rotational voniables 9, 


Next Lekwe:- 


Read. 5/4 (ship 53 for now) 
E Xomple Prehlems 


